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Summary  
This dissertation was written as a part of the Master of Science in Information and Communi-
cation Technology Systems of International Hellenic University. With the completion of this 
work i would like to express my warmest thanks to Athanasia Pouloudi for her valuable assi-
tance and to my family for the support they offered me all these years.   
The goal of this dissertation is to explore and document the challenges and opportunities as 
information systems are introduced in the healthcare context in Greece, given the current eco-
nomic crisis of the country. 
Currently, the effective use of information technologies is reported to be limited. Not surpris-
ingly, a number of initiatives are or have been recently implemented, with a vision to improve 
the status quo. Such examples include nation-wide programs related to electronic prescribing, 
the e-diagnosis system, but also programs targeted to hospitals and other healthcare organiza-
tions or professionals. 
This thesis will report on the current situation of the information system used at General Hos-
pital of Ptolemaida in Northern Greece, as perceived by the stakeholders and an analysis of the 
positive and problematic aspects of this implementation using relevant information systems 
academic literature.  
 
Abstract 
Healthcare organizations spend significant amounts of money for the acquisition or develop-
ment of information systems. The final implementation of these systems in hospital units to 
support the recording and documentation of daily nursing actions, has aroused intense concern 
in terms of the ability and the readiness of such organizations to adequately manage this tech-
nology. However, there are no clear answers for the reasons that lead to the success or failure 
of a clinical system. This study focuses the case study of the information system used in the 
public Hospital of Ptolemaida called “Mpodosakeio”, in order to draw valuable conclusions not 
only for this specific hospital but also for the scientific community in general. 
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Chapter 1 
1.1 Central idea and importance of the research 
Recognizing the immense value and importance of information systems and being unable to 
overlook their constant and uninterrupted evolution, in this thesis we will deal with information 
systems in a susceptible public sector industry, that of public hospitals. So, the application of 
information systems in health care context can improve services.  
During the last years in Greece, systematic efforts are made to complete computerization of 
public hospitals and there is a significant increase of expenditures in this area. Telecommuni-
cations and information technologies can modernize the procedures and make their function 
more effective. However, although there is sufficient infrastructure, usually employees may not 
perform as they should because of other deficiencies such as for example the lack of education. 
So, through discussions with the staff of Hospital Mpodosakeio in the city of Ptolemaida, the 
human side emerges and we can see whether it affects the introduction and use of technologies. 
The study, is likely to constitute a very useful tool for the actual situation, as well as to the 
adoption of policies, in order to overcome the weaknesses that exist and to implement more 
effective practices in hospitals throughout Greece. 
The hospital unit of Ptolemaida was chosen for our study due to the reason that is a small to 
medium hospital complex, which could facilitate our contact with people there. At the same 
time, we would probably face a more organized and structured information system. Finally, 
Ptolemaida is the city where i come from and this could help me to better understand some 
functions and characteristics of the local hospital “Mpodosakeio”, since i have visited it many 
times in the past. 
 
 
1.2 Definition of Hospital information systems  
The basic structure of an information system in healthcare, mainly consists of hardware, which 
is the set of all equipment of the system, software, which is the set of all programs of the PC 
system and a database that includes all the necessary data for the efficient operation and admin-
istration of a health unit. This database shall be amended and supplemented by the users of the 
unit, which includes all stakeholders in health unit (doctors, nurses, managers etc. and all users 
of the system). 
The difference of a health information system from other information systems is that it is in-
volved in the handling of people's lives. That is why health systems must provide reliability, 
security and flexibility. (Tokis, 2006) 
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According to the literature review, as a hospital information system we describe the computer 
system that is designed to store, to revoke and manage all hospital, medical and administrative 
information and which cares for the coexistence and interaction of external and internal flow 
of information in a hospital, as well as for the common way of function at the software running 
on the Hospital’s sections (Prokosch, 1995). Traditional hospital management approaches in-
clude tons of information stamped on papers and jobs with qualified personnel to make these 
processes. 
This thought is accomplished from Winter et al. (2001) that reported: "the hospital information 
system is the social-technical hospital subsystem that contains all information processing oper-
ations, as well as relevant human or technical factors in the respective roles of information 
processing". Health service units and more specifically hospitals that are the cornerstone of 
health systems, are encouraged to cope with and adapt to the imperatives of this extremely 
dynamic and ever-changing environment, introducing significant and global changes in the way 
they operate. Hospitals must rethink and redefine their basic activities, reorganize and modern-
ize their operational processes, so as to upgrade the value of health care services that they offer 
and to improve the effectiveness and efficiency of their internal divisions. In addition, to reduce 
their surplus operating costs and ultimately, to become more competitive and flexible, provid-
ing more personalised, safe and high quality care services to patients (Siau, 2003). 
In the context of this new business strategy has been proved, through several empirical studies 
(e.g., Chaudhry etc., 2006, Kaushal et al., 2003), that the successful adoption and systematic 
application of modern Health Information Systems and Technologies in hospitals can contrib-
ute significantly and directly to the achievement of the above objectives. For this reason, the 
last fifteen years there is internationally an intense and growing trend in the field of healthcare 
that aims to bring in Health information systems a more active role in supporting care services 
to patients. 
 
 
1.3 Objectives of hospital information systems 
The ultimate aim of an information system in a hospital is to collect, store, process and retrieve 
information using computers and communication equipment that relate with the care of patients 
and all administrative functions to satisfy the operational needs of all authorized users. So, in 
order to operate correctly needs more than a correct design and implementation. It is certain 
that after the completion and development of each new information system there is need for 
constant corrections and enhancements to function effectively and to meet the needs of the 
present and of those that will exist in the future. The maintenance of software applications 
tracks the needs for changes and settings to integrate them as soon as possible in the system. 
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Regardless of the definition given in the model of the information system of a hospital, the main 
objectives are grouped as follows (Littlejohns, 2003).  
• Category A: Improving patient care. 
• Category B: Improving the management of the hospital. 
• Category C: Improving the hospital's role in the broader health system. 
Improvement of the quality of care services to patients (e.g. Kucher 2005, Cordero 2004, Mullet 
2001, Evans 1998, Bates 1998) is connected on the one hand with the availability of information 
related to the patients regardless of the hospital in which they are hospitalized or their previous 
history and is achieved through improving patient management procedures that result in shorter 
wait times and more direct coverage of their needs. 
The improvement of administrative procedures aims at more efficient and rational use of the 
limited resources that are available for patient care (e.g., personnel, money, material and equip-
ment) and thereby reduce the overall operating costs of the Hospital (e.g. Menachemi, 2006). 
Moreover relates to the proper management of staff for improving effectiveness and efficiency 
of the users of the information system in their daily work (e.g. Wong, 2003). 
Finally through the integrated information system, a hospital is linked to other health systems 
and can be a constituent unit of the broader health system in order to improve the quality of 
human life. Hospitals can provide information that would support medical research and the 
development of better methods for preventing and treating diseases. 
 
 
1.4 Chronic problems of hospitals 
Today the role of hospitals is to improve health of the citizens. For this reason hospitals are 
evolving and improving, following the rapid changes and needs in the health sector. Developing 
their activities they need better strategic organization, effective administration and coordinated 
management of information (Roderick E. McGrew, Macmillan 1985, Encyclopedia of Medical 
History). 
Therefore, it is evident that in order to cover to the maximum possible extent the needs that 
were mentioned above and having a real turnaround from the current bureaucratic operating 
model to a model which will listen and will satisfy its needs, applications of communication 
and information technology systems are more than essential. 
However, despite the various public policies that were designed and applied at various times to 
improve and develop hospitals, in line with European standards, and despite any positive steps 
that can be recorded from their implementation, hospitals with the practices that follow cause 
skepticism, to the citizen – recipient of their services. It is known that Greek Public Hospitals 
face a lot of problems regarding management and modernization of their health services (Gen-
eral Secretariat of Public Administration, Operational Programme “POLITEIA”, 2005-2007) 
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1.5 Structure of the thesis 
The thesis is divided into two major sections, theoretical and practical. In the first part, theoret-
ical literature and use of IS in the health sector are presented. Also, characteristics and applica-
tions of e-health are analyzed, as well as the factors for the use of technologies in hospitals, the 
strengths and weaknesses and any future policies for the development of IS hospitals. 
In the second part, takes place a case study concerning implementation and use of information 
system within Mpodosakeio hospital of Ptolemaida, as well as the behavior of the stakeholders. 
The structure of the thesis consists of the following chapters: 
The first chapter presents the central idea of the research and the importance of the matter, 
which is presented in this thesis. Also, explains why implementation of information system in 
healthcare context in Greece is interested to study and why we choose the hospital of Ptole-
maida, “Mpodosakeio” as our case study. What is more, refers to what is happening nowadays 
with economic crisis and the results that are deriving; need to shift in information technology.  
The second chapter presents the theoretical perspectives of this thesis and is an extensive review 
of the benefits resulting from the implementation of information systems. Studies the theories 
that will probably be useful, as well as reference to past papers and research studies on 
healthcare in Greece that could prove useful to our case.  
The third chapter presents the overall context and the current challenges in health care. The 
new trend of electronic health and its applications are thoroughly analysed. Also, in this chapter, 
in order to shape an overall view, the decisions of the European Council during the period 2006 
to 2015 and European Action Plan 2012-2020 for Electronic health are presented. Then, we 
describe the current situation of e-Health in Greece, to continue with the fourth chapter, which 
presents some general aspects of hospital information systems. An analysis of such aspects and 
their development in Greek health care context take place. Also, many types of health infor-
mation systems are presented, as well as factors of their successful or failed implementation 
within a hospital. 
The fifth chapter introduces readers to the software that is used daily by the users of the infor-
mation system at “Mpodosakeio” hospital and describes the technical characteristics of the ap-
plication citing a relevant emulation of its use by the hospital staff. The fifth chapter discusses 
the methodology that was followed in order to collect the data of the case study regarding the 
clinical information system at “Mpodosakeio”. How many case studies we are going to study 
and in which sector, how to approach people to the hospital that we study in order to get infor-
mation about the use of information systems, their opinion and how they handle them.  
The results and assumptions of the fifth chapter are described in chapter six, where it is con-
ducted the analysis of the exported conclusions which were drawn from both the literature that 
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was used, as well as from the analysis of case study and stakeholders that was performed. Fi-
nally, recommendations are noted for further research to cover other aspects beyond those ad-
dressed in this study. 
Also, in the sixth chapter, took place the analysis of research findings. In addition, the research 
proposals of this study were cited, showing clearly the interactions that govern clinical infor-
mation systems, but also the parameters that drive safely on the successful adoption and imple-
mentation of new technologies in hospitals. Finally, summary conclusions and future directions 
are presented. 
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CHAPTER 2 
 
2.1 Introduction 
 In this chapter we review theoretical and empirical literature, presenting opinions and 
conclusions reached by other authors, who previously dealt with the subject of this paper. Also, 
analyzes several critical technical factors that are directly related to successful or unsuccessful 
introduction of information systems in health care. Through the literature review, we get an 
idea of the various relevant studies, articles and essays that dealt with similar topics. It also 
shows the penetration of information systems in the healthcare in Greece. Then, from the the-
oretical analysis we are moving to an overview of the empirical literature.  
 
2.2 Review of theoretical perspectives 
It is now widely known and that in order to develop an information system, the involvement of 
stakeholders inside a hospital is required, such as medical staff, IT department etc. Indeed the 
extent to which users participate affect the result of the system (Cragg, 1995).  According to 
Freeman, we call as stakeholder anyone who interacts with the system that exists in an organi-
zation (Freeman, 1984). Identifying and exploring the perspectives of these stakeholders is a 
complicated task but essential in our view for understanding the IS of “Mpodosakeio”. 
Complex and wide systems such as these that we study, differ from small systems, because 
their services support all operations of the organisation. Small systems are useful to solve spe-
cific problems, so users accept them willingly. On the contrary wide systems are more likely to 
face resistance to change. This may be due to the fact that part of the system might challenge 
current power standards within the organization (Keen, 1981). 
Resistance to change issues have been explicitly addressed in the information systems litera-
ture, especially within the socio-technical approach (e.g. Mumford, 1979; Land, 1982; 
Hirschheim, 1983), which advocates that the basis of support for a system can be broadened 
by soliciting and incorporating a wider range of opinions.  
The purpose of our model (shown in figure 1) is to describe the use and impact of information 
system in Hospital “Mpodosakeio” of Ptolemaida. Lyytinen and Hirschheim (1987) observed 
that attitudes of stakeholder to a system develop from their beliefs about whether it will serve 
their interests. Such attitudes may relate to the system itself and/or to its wider context (Russo, 
2005): Czarniawska (2004), pointed out the importance of this, claiming that we could not un-
derstand human actions by not giving attention to the settings in which they evolve.  
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Cummings and Doh (2000) therefore advocate ‘context-specific’ stakeholder mapping to iden-
tify the threats (or benefits) seen by each group of stakeholders, and their likely reactions. These 
reactions reflect an interpretive process (Walsham, 1993): an IS is not an objective phenome-
non, since it was created in order to reflect their responsibilities and interests. Others will eval-
uate the IS from their perspective, and perhaps attach a different meaning to it.  
Davis (1993) developed the Technology Acceptance Model (TAM), which proposes that ac-
ceptance depends on the perceived usefulness of a particular technology that is to be applied 
and the perceived ease of use. Two more key dimensions that constitute this model are: the 
attitude towards the use of new technology and behavioral intention with regard to the use (Le-
derer, 2000).  
 
 
Figure 1: The technology Acceptance model (TAM) 
From the figure above and taking into account the direction of edges that connect the nodes of 
the diagram, we observe that the attitude towards using the new technology, is a function of 
both the perceived ease of use, and the perceived usefulness of the information system.  
Organizations that adopt an information system, aim at improving productivity and reducing 
errors through daily usage (Strassmann, 1997, Earl, 1989). However, it is necessary for the 
hospital to choose a suitable software for its operation so that it can be highly benefited from 
its use. In addition, the software should be user friendly, while from their part the users should 
be very well trained in order to be able to fully exploit the new opportunities that the application 
will offer to them (Broude, 1987).  
An organization is considered successful only when identifies the skills of each member and 
the urges to improve them and exploit the full potential of them (Griffiths, 1991). Building 
stone for all of the above is education, increasing the job satisfaction and morale as well as 
potential and motivation (Ingram, 2000).  
Some have searched other aspects of internal and external environment. A number of studies 
have examined the relationship between a new system and existing routines (Marakas, 1996) 
or business procedures (Currie, 1997? Mellin, 2002). Others stay focused on culture (e.g. 
Boonstra, 2004), or economics. This leads us, in the present case, to examine how stakeholder 
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attitudes (positive or negative) arose from the perceived utility of the system itself, or from its 
likely effects on the contextual factors of working practices, power, culture or finance. 
According to Organizational Information Technology/systems Innovation Model (O.I.T.M.), 
which was developed in 1996 (figure 2), an organization's readiness to integrate new technolo-
gies, directly depends on the interaction of external factors with the organizational characteris-
tics of the Hospital and the system development life cycle. 
 
Figure 2: The Organizational Information Technology Model (OITM) 
 
 
2.3 Bibliographical review of failed implementations of Hospital Information       
Systems  
Despite the fact that the majority of published case studies concerning the adoption of health 
information systems in hospitals, focuses more often on successful implementations, many ar-
ticles from the international literature demonstrate the existence of a surprisingly high percent-
age of failed implementation efforts (Berg, 1999, Anderson and Aydin, 1997). More specifi-
cally, many case studies, some of which are included in the following table, show that in several 
cases the attempts to introduce new health information systems in the working environment of 
hospitals are not crowned with success. 
When ignoring the fact that the introduction of a new information system in a nursing institution 
would actually affect many important relations, activities, functions, interactions and the daily 
work of all involved entities, poses several risks for the failed implementation of many projects 
in the field of health. It should be understood that any attempt to import information systems in 
health organizations, should be accompanied by some necessary, important and well pre-
planned changes. 
These changes usually affect the structure and function of the entire organization, the imple-
mentation of processes in the departments, working routine of professionals, as well as the 
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quality of provided health services. This change is not always easily accepted, especially by 
older workers, who are less familiar in computer systems. 
These published studies, as well as many others that can easily be found in existing international 
literature, include interesting examples and causes of failed attempts of application of infor-
mation systems: 
 Examples of failed implementations due to the complexity and rigidity of the new in-
formation systems, since none of the stakeholders had the knowledge required for the 
use of specific technologies, nor ever received any relevant training (Southon 1999, 
Cambell 1989, Kitsiou 2005) 
 Examples of failed implementations where the end users never accepted the new sys-
tems, partly because they are not involved in the decision-making process and secondly 
because in many times, had the feeling that the new systems hold back or contradict 
their traditional methods of work (resistance to change) (Torok, 1993) 
 Examples of failed implementations due to the inability of systems to bring about the 
anticipated production profit or anticipated improvement of quality of service (Beynon-
Davies 1999). 
Enough evidence from published studies shows that the most important factors that adversely 
affect the efforts of hospitals to introduce new information systems that streamline their opera-
tional processes, comes more often from their internal environment. More specifically, they 
derive from the lack of basic knowledge or skills that professionals in the healthcare can have 
on computer topics, as well as the lack of proper education on the application, by the inability 
of the parties to understand the basic capabilities and limitations of the technology, as well as 
by their inability to understand the ways of harmonising these new systems in the work envi-
ronment of the Hospital (Berger and Kichak, 2004, Lorenzi and Riley, 2003, Southon, 1999). 
 
Table 1: Examples of projects that failed to be implemented at health information systems 
Subject of study Description of application Problems and Factors of failure 
Clinical infor-
mation system of 
New South Wales 
(Department of 
Health, Australia)  
source Southon 
etc. 1999  
Implementation of Clinical in-
formation system that in-
cludes patient and order 
management services. This 
pilot project initially included 
3 hospitals and 2 more that 
would participated after-
wards. 
The early stages which included the im-
plementation of an information system 
for the management of patients were 
successfully completed. However, the 
implementation of the import of medical 
command system, after several prob-
lems, was discontinued. The complex 
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operational environment of medical in-
stitutions and the diversity of the inter-
nal procedures of each organization, 
brought to the surface a number of com-
plex problems, which were not taken 
into account in the initial strategic plan-
ning. The difficulties encountered were 
due to problems in organization, admin-
istration, technology, complexity and on 
issues of commitment from the human 
potential of medical institution. 
Implementation of 
an integrated hos-
pital information 
system in Lim-
popo province, 
South Africa 
 
 
 
 
 
 
 
 
 
 
The plan for the develop-
ment of the Integrated Hos-
pital information system in-
cluded the implementation of 
the following subsystems: 
Patient Management Sys-
tem (including import man-
agement, demographic data 
and discharge of patients) 
Management System of 
medical records, manage-
ment system of patients’ ap-
pointment, financial man-
agement system, lab sys-
tem, reporting system, radi-
ology, surgical management, 
as well as other clinical sub-
systems. 
 
Were not taken into consideration is-
sues of social and professional culture 
of employees of the nursing foundation. 
Lack of adoption of appropriate man-
agement methods of changes from the 
managers of the project. 
Lack of education and active participa-
tion of end-users in the implementation 
of the systems. 
Underestimation of the complexity of 
clinical and administrative processes.  
A mismatch between the demands and 
expectations of the leaders of the pro-
ject and the end users of the systems. 
 
 
Operation Chart 
System at Medi-
cal Center of  
Riverview Univer-
sity 
Implementation of a man-
agement information system 
of operation chart. It is part of 
a larger system that enables 
physicians and clinical staff 
to record electronically, infor-
mation for a patient during an 
operation. 
The OpChart system was not adopted 
successfully. It would be applied to the 
surgical department where most paedi-
atric and ophthalmologic surgeries 
were taking place. The effort reached to 
the broad rejection of the system due to 
technical problems and problems of 
professional culture-mentality of doc-
tors. 
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Design program 
of regional infor-
mation systems 
(RISP), Regional 
Health Authority, 
Wessex (WRHA) 
Source  
Brown 2001 
The RISP project aimed to 
develop an integrated infor-
mation system that would 
cover the management: of 
business information of the 
participants in the project 
within the medical institution 
of the information of region's 
public health, as well as ac-
counting information and real 
estate information of the par-
ticipating institutions. 
 
The program was abandoned. The ini-
tially estimated total costs were about £ 
40 million. However, the initial estima-
tion proved wrong, since the real cost of 
ownership of the project by the time it 
was decided to be stopped, amounted 
to 60 million pounds. This was due to 
the fact that top management staff of re-
gional authority WRHA's had lack of ex-
perience and knowledge in matters re-
lating to the management of the pro-
gramme. In the initial stage of the pro-
ject had not been elucidated the precise 
objectives and the appropriate evalua-
tion metrics about budget, schedules 
etc. 
 
 
2.4 Stakeholders’ roles and responsibilities 
Because the project is dependent upon the stakeholders, the needs of these parties and their 
roles have to be explicitly documented and have to be taken into consideration when designing 
and implementing an information system within a hospital. 
The stakeholders are the human part of the organization and many times pursue different ob-
jectives, concerns, priorities and constraints. According to Rogers et al. (2002) stakeholders are 
all the people or organizations that will be affected by the system and who have a direct or 
indirect influence on the system requirements. Their job will be to interact with the system by 
entering, analyzing and interpreting data in the information system of the hospital. The success-
ful implementation of ICT and health programmes requires complex balancing of the compet-
ing views and concerns of the different stakeholders. Some stakeholders will view new tech-
nology with suspicion, fearing its challenge to their professional autonomy and status.  
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CHAPTER 3 
 
3.1 Introduction 
In this chapter we review the overall context and the current situations and challenges in health 
care. Some important meetings of European Council and European plans took place, setting the 
map of E-health and its general directions. So, a new trend arises that of Electronic Health, 
which has numerous applications as we wiil see. Finally, current situation for Electronic Health 
in Greece is thoroughly analysed, drawing the conclusion that it is still at an early stage in Greek 
healthcare context. 
 
3.2 The European Council 2006-2015  
2006-2007: Strengthening standardization and communication infrastructure and preparedness 
of the wider market creation through the strategic pilot actions (health cards, electronic pre-
scriptions) and legislative interventions.  
2007-2012: wide range of pilot applications that display and activate health networks and con-
nect them at regional level.  
2013: took place the meeting of the European e-Health network in Dublin, where were dis-
cussed political and technical aspects associated with the development of e-Health in Europe. 
The main topics on the agenda included the formulation and implementation of harmonized 
European standards for cross-border electronic prescriptions (e-prescription) and for secure ac-
cess to patients’ records (patient summary). It also included mutual recognition between the 
Member States and certification procedures and identification of patients and health services, 
as well as the development of all necessary measures of 'interoperability΄ of the Member States’ 
e-Health systems. 
 
3.3 Current challenges and problems in healthcare 
In general, health area is switched in recent years creating new challenges and problems which 
can be addressed by using ICT. The problems of the cases mentioned in the previous chapter, 
on the other hand are a room full of challenges for the use of information and communication 
technologies. These challenges are summarized in the following table: 
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Table 2: Challenges in the area of e-health 
inconsistent leadership and weak strategic  
planning 
lack of recovery system of documented 
information and comparison of medical 
protocols  
complexities of medical data, difficulty at data 
entry and their interpretation  
inability to create the legislative frame-
work of e-health  
personal data security problems  lack of continuity of effort  
limited experience in complex technology  need for information  
lack of exchange of information between agen-
cies 
resistance to change 
inadequate funding difficulties in adapting all involved individ-
uals to new technologies 
 
Source: Maurice Mars, Richard E. Scott Global E-Health Policy: A Work In Progress 
http://content.healthaffairs.org/content/29/2/237/T2.expansion.html 
 
According to a report in 2012 on demographic ageing (European Union, 2012, ch. 3), public 
health spending in the 27 EU Member States was on average 5.9% of GDP in 1990, amounted 
to 7.2% in 2010, while according to forecasts spending may continue to grow, reaching 8.5% 
of GDP in 2060 due to aging of the population and other socio-economic and cultural factors. 
In addition, the view for the costs of long-term care nearly doubled on average over the period 
covered by the forecast (European Union, 2012, ch. 4). At the same time, the working-age 
population is expected to fall dramatically, from 61% to 51% of the total population, while the 
percentage of older people (65 +) and very elderly people (80 +) in the EU population is pro-
jected to increase by 17.4% in 2010 to 2060 and 30,0% from 4.7% in 2010 to 12.1% in 2060. 
(Eurostat, 2011) 
 
3.4 Definition, features and applications of Electronic Health  
The rapid development of technology in our days has resulted in the development of electronic 
health. E-health is an area of public health and of telematic applications, which refers to health 
and information services, which are offered or strengthened through Internet and related tech-
nologies. In a broader sense, the term does not only refer to technological development but also 
to a way of thinking, an attitude and a commitment to improve health care locally and interna-
tionally through the use of information technologies and telecommunications. 
14 
 
The main features of e-Health are:  
1. Efficiency: increasing the efficiency of medical care, reducing costs, eg. by avoiding the 
duplication of unnecessary diagnostic or therapeutic procedures through communication be-
tween health institutions and patient.  
2. Improve the quality of provided care: increasing efficiency not only reduces cost but also 
improves the quality, allowing for example comparisons between health providers.  
3. Empowering citizens and patients: health databases and electronic personal medical record 
shall be accessible from the Internet. So new horizons open for health systems that facilitate 
patients on their options. 
4. Strengthening of interaction: encourages the development of a new relationship between the 
patient and the health professional, to a partnership in which decisions will be taken by common 
way.  
5. Continuing education: staff education is allowed from online sources (continuing medical 
education) but also of citizens (for example medical information prevention).  
6. Facilitates the exchange of information: the accessibility and data check for all systems is 
given with the simultaneous existence of a single point of management and administration. In 
this way interoperability is promoted with a standardized way amongst various health agencies. 
7. Extension of the scope of health care: health services move beyond the conventional limits. 
Citizens have the ability to use online medical services provided by international providers.   
8. Security: e-Health includes new ways of interaction between patients and doctors and in-
cludes new security challenges, as for example, with medical confidentiality.  
9. Equality: greater equality in the provision of healthcare services is one of the promises of e-
health. 
The implementation of Hospital information systems created new trends in the field of E-health. 
Some of the applications of E-health are the following: 
1. Electronic Healthcare Records. 
2. Electronic prescribing.   
3. Electronic health card.  
4. Cross-border healthcare networks.   
5. Electronic closing date (e-Booking).  
6. Electronic payment for health services.   
7. Hospital Wide area network.   
8. Electronic procurement.   
9. Telemedicine (health care services with the use of ICTs)  
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10. mHealth (healthcare services using mobile devices)  
11. Online training (e-learning-education through information and communication technolo-
gies). 
 
 
Figure 3: Format of a health card 
source: http://plhroforikh-vioiatrikhtechnologia.blogspot.gr/p/e-health.html 
 
3.5 European Action Plan 2012-2020 for Electronic health 
As stated in the European Action Plan 2012-2020 for e-Health, the development of such ser-
vices aims to improve the implementation of digital systems for monitoring and care at home 
for elderly and chronic sufferers, in spreading the use of telemedicine technology for diagnostic 
and therapeutic purposes, to enhance the safety and quality of the cross-border health services. 
Also, aims to promote innovation for creating new products and services that can contribute to 
the sustainability and efficiency of health systems and, generally, to improve the quality of life 
of European citizens. 
Also, according to the national strategic plan for the 2007-2013 programming period of the 
Ministry of health and social solidarity (http://urbact.eu/) health information technology can 
help to:  
 Improve infrastructure of hospitals and health centres with specialized equip-
ment.   
 Develop structures and activities of e-health.   
 Electronic administration.   
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 Standardisation and certification services and protocols. 
 Develop systems and equipment for access of disabled people and other vulner-
able groups.   
 Siting health units and development of mobile health units.    
 
3.6 Current situation for Electronic Health in Greece  
Greece participates actively in the above developments and on the occasion of the investiture 
of the European Presidency in the first semester of 2014, organised an e-Health forum by in 
May 2014, called e-Health Forum 2014.  In June 2006, started in Greece from the Ministry of 
health and social solidarity the mapping of e-health applications. E-health mapping sets priori-
ties and includes the strategy and action plans for the period 2006-2015 for the strategic areas 
of quality and safety of health services, which are the primary targets. 
The strategic plan also includes the creation of a National Health information system (NHIS), 
namely the national system that organizes the data related to health. The implementation of an 
electronic patient dossier, is objective and constitutes a priority for the National Health infor-
mation system.  
 
Figure 4: e-health indicators in Greece  
 
source: Global Observatory for e-Health Series vol 1  
http://www.who.int/goe/publications/ehealth_series_vol1/en/index.html 
 
According to the above data Greece is one of the countries of the Organisation for economic 
cooperation and development with a population of 11,137 million, per capita income limit 
28.440 dollars and life expectancy of 80 years. Total health spending reaching 9.7% of GDP, 
the density of hospital beds per 10,000 population is 48 while in the same population represents 
53.5 medical personnel and 34.8 nursing staff. As regards the ICT development index in our 
country is at 6.03 and is in 30th position.  The national e-Government policy in Greece was 
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partially implemented in 2006 while the e-Health policy in 2007. The national policy of pro-
curement of ICT in the field of health was implemented in 2008 and in terms of multiculturalism 
in the e-Health area began before 2000. 
Currently, citizens have become considerably more demanding than in the past in terms of the 
services that are offered to them, particularly in such a sensitive area as that of health. They 
require from medical practitioners to be aware of their state of health, as well as to inform them 
effectively, feeling in this way safe.  Essentially, the electronic medical record, just because of 
its completeness does not concern only the patient population, but all those who wish to have 
their medical data archived. It has been proven that the clinical staff fail to find information 
from a paper based medical record, during a session with the patient: from a study of 168 cases 
it turned out that were looked and not found at a rate of 81%. In 95% of these cases the medical 
record was not available during the session. If it is properly structured and supplemented, can 
only be a need for the present, a need which will become the basis for the future. 
 
3.7 Electronic prescribing and Telemedicine in Greece  
E-prescription was expanded to include indictments for both medical procedures and tests and 
was implemented in Greece by January 2014. 
The benefits for users (doctors, pharmacists, etc) through e-prescription are manifold, accord-
ing to the President of e-Government and social security (IDIKA), Mr. Chalari, as it simplifies 
the whole process and decreases the time needed for prescription. However, the Medical Asso-
ciation of Athens expresses reservations drawing attention to the implementation of the new e-
prescription system and asked for its pilot implementation until ensuring its effectiveness. 
Also, it will be possible to directly pumping out statistics and control most effectively the con-
duct of physicians. At the same time, with the appearance of the patient's history there will be 
a link of the disease, diagnosis and treatment. According to data presented by the President of 
IDIKA for the operation of electronic prescribing for seven months, they were executed more 
than 28,5 m. prescription drugs with a total value of approximately 11 billion euros, 41,000 
doctors and 11,000 pharmacies were certified, the penetration rate exceeded 90% and served 
approximately 2.3 million insured people per month, making it one of the most dynamic appli-
cations.   
As far as telemedicine is concerned, according to research by the World Health Organization 
in Greece there is a national policy which is partially applied from 2006 onwards. There are 
several obstacles in implementing solutions in telemedicine in Greece. For example, the lack 
of political institutions and regulatory frameworks and finally the lack of national standards. 
For the development of telemedicine there is not all the required information (nationwide), there 
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is lack of infrastructure and lack of information on the effect of telemedicine in human resources 
(staff, partners, etc.) as well as legal and ethical influences. Telemedicine is of particular im-
portance for our country because of its geographical peculiarity (many mountain villages and 
outlying islands) and of the unequal distribution of the population in major urban centers. 
According to the survey there is extensive use of electronic education (e-learning) in the context 
of medicine. There is use both for learning and for education. In conclusion, Greece has taken 
important steps for the development of e-Health applications. On the other hand, for the attain-
ment of objectives, Greece has to overcome whatever obstacles there are to improve the infra-
structure and to overhaul the health care system at all levels. 
 
 
Application of telemedicine  
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CHAPTER 4 
 
4.1 Overview of health system in Greece  
Following the Organization for Economic Co-operation and Development classification 
(OECD 1992), it could be argued that Greek health care system consists of public integrated 
systems, incorporating principles of different organizational patterns. The existence of many 
subsystems and organizational models, coupled with the lack of coordination mechanisms, 
leads to fragmentation and overlap in care, creating considerable difficulties in the management 
of the system and in the design and implementation of national health policy. 
The Greek health care system, as appears in figure 5, has elements from both public and private 
sectors.  
 
 
Figure 5: Overview of the Greek health care system 
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4.2 Use of Information and Communication technologies in the health sector in 
Greece  
The introduction of an integrated information and communication technology system is a dif-
ficult undertaking that requires much time. Its success depends on factors that are connected 
directly with the situation in each hospital, as the existing differences are important. This is 
why some applications cannot be implemented without modifications. A key factor that must 
be taken into consideration is the diversity of the health system in Greece compared to other 
developed countries (Orfanidis, Bamidis and Eaglestone, 2004). The main limiting factor is the 
lack of capacity in terms of hospital staff to enter and manage data in ICT systems. Education 
and training of staff using PCs and advanced ICT applications is critical success factor of an 
ICT system, as the management of data will be handled by the hospital staff. It is important that 
the installation of an ICT system will start in that part of the hospital that staff seems to be more 
determined. So the chances of failure will be minimized (Vagelatos and Koyntzeris, 2003, 
Sarivougioukas, 2009). 
Because of the problems that have been mentioned, it is imperative to reorganize the public 
sector health services provider (Lyroudi, 2006). Specifically, improvement of hospital opera-
tions both in terms of resources and in terms of quality and quantity of the services they provide 
is indispensable, as ICT will significantly reduce time, will improve communication and infor-
mation and will reduce bureaucracy. According to Greek local policies reports, lack of perspec-
tive and strategy, as well as the lack of a capable and active hospital management to organize 
issues of bureaucracy and lack of planning, resulted in difficulties in proper completion of 
standards of an organized information system. In addition, several financial obstacles made 
unsuccessful the introduction of information systems in the health area. 
 
 
4.3 Evolution of Hospital Information Systems in Greece  
The first steps were made in Greece in 2001, with the introduction of the control of health care 
aimed at improving performance. The ultimate goal was the reform of the Greek national health 
system (Vagelatos and Sarivougioukas, 2003). In this context, the country was divided into 17 
autonomous Health regions. Each of them is responsible for the implementation of the regional 
strategy, while an equal number of Regional Health Systems was founded.  
In Greece the health service units consisted of independent units with no data exchange between 
them. The application of Information Communication Technologies happened disjointed and 
individually. However, it is necessary to improve provided services and minimize costs, leading 
to the implementation of ICT at a central level and from all health services units. 
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There is a great unevenness in the level of information systems in Greek hospitals. In public 
hospitals of major cities started at the end of 1980s primarily by using computers in economics 
departments, for quick calculations and simple data entry. 
At the same time, the department of Informatics was not institutionalized at hospitals and even 
if there was such department, staff was not appropriately trained and skilled. So the few hospi-
tals that had suitable staff, were more effective in their partnerships with the Ministry of Health, 
and showed a higher level of use and implementation of information technologies (Vaggelatos 
2002). Despite the introduction of technology there was no clear effect on productivity, since 
electronic information was only spilled over in the narrow context of one or a few parts. Rather 
than having a revolution in the way of administration, it simply automated and sometimes sped 
some routine tasks. 
Information technology in Greek health care promoted electronic services such as the identifi-
cation of insured service using personal social insurance registry indicating the development of 
hospital informations systems in the country. 
According to research by the Hellenic Statistical Institute in 2009 for investigating and record-
ing the level of integration and exploitation of information and communication technologies 
(ICT) in all public Hospitals in Greece (132 hospitals), was found that nationwide public hos-
pitals in the country have incorporated, to some extent the new technologies, but need strength-
ening in order to reach a satisfactory level. With regard to health regions of the country, is 
reflected the uneven image of information management between the seven health regions, with 
Attiki clearly perform better than the rest. According to the survey the main problems that occur 
from the use of the existing information system, is the inadequate training of personnel (23.5%) 
and the absence of linking of individual hospital information subsystems (16.7%). Finally, the 
main proposed actions of improvements, is upgrading and improving the operation of existing 
systems (22% and 21.2%, respectively), the recruitment and training of personnel (14.4%), as 
well as changing and redraw with new technology the existing information system (13.6 per-
cent). 
Regarding advanced health information management systems, it was found that no hospital had 
developed Expert Systems, while decision making systems and smart health card had just 1.9% 
and 1.8% of the country's hospitals. Digital Archiving systems and electronic management of 
medical images were observed in 5 hospitals (4.7 percent). 
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4.4 Types of health information systems 
4.4.1 Hospital information systems and subsystems 
Hospital information systems are large, complex computer systems that are designed to assist 
in communicating and managing information needs of a hospital. An information system within 
a hospital has applications to issues such as importing patients, issues in medical records, ac-
counting information, operational services, nursing, laboratory, pharmacy, central supplies, di-
etary services, personnel and payroll. Many other applications can exist for each section and 
basically for every purpose. 
Applications can be numerous and complex and to have their own information systems. These 
systems stand out and operate independently from hospital's information system, but usually 
are associated with each other to transfer information. 
By using a hospital information system we can be draw useful conclusions as to the mode of 
operation of the hospital. Also, it can be used for the reorganization of hospital operation by 
redesigning their workflow. Over time, hospital "learns" how to adapt and use a particular new 
technology. 
The main subsystems of a hospital are the medical information subsystem and the subsystem 
of administrative management applications. These in turn can be subdivided further into the 
subsystems listed in the following table, which comprise an integrated Hospital information 
system. 
 
Table 3: Hospital Information Subsystems that constitute an integrated Hospital information 
system 
Kernel subsystem (system core) 
Business and financial subsystem 
Communications and networking subsystem 
Departmental management subsystem 
Medical documentation subsystem 
Medical support and research subsystem 
Nursing activity support subsystem  
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All these systems and subsystems cannot be awkwardly structured. To function properly there 
must be some coordination between them and this is possible through the architecture of these 
systems. 
 
 
4.4.2 Medical and nursing information systems 
This system covers the needs of operations that are performed within the hospital. These appli-
cations can be divided further into applications providing healthcare and include management 
of patients, as well as monitoring and recording of his health. They also include the manage-
ment of medical instructions and presentation of results. Depending on the specialization of the 
clinical Department of Medicine (Cardiology, Surgical, etc) there are additional requirements 
of supporting information, which are incorporated in the functions of the medical care subsys-
tem. 
Nursing information systems are software packages that have been developed to be used espe-
cially by nurses. These programs either refer to a specific area of nursing or support generally 
services of nursing administration. 
Generic nursing information systems have multiple programs or models that are used to per-
form various clinical, educational and administrative functions.  The nursing information sys-
tems can be used to make patient care more efficient and economical. Nurses can use nursing 
information systems to replace manual data recording systems. Can use computers to analyze 
and compile and thus make decisions to support their clinical judgments. The automated advice 
can be applied on the screen to note negative reactions to medications, interactions and prepar-
ing the right doses. 
 
 
4.4.3 Management information systems of a hospital 
Management information system (MIS) of a Hospital covers the functions and monitors the 
processes of the administrative and financial organization of the hospital. The following table 
present the administrative and economic applications of MIS within a hospital: 
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Table 4: Applications of a hospital Management Information System 
Administrative applications Financial applications 
Management of patients General and Analytical Accounting 
Personnel management Receipts/payments (e.g. payroll staff) 
Pricing services (hospitalization, laboratory 
tests, use of materials and medicines) 
Purging insurance funds Budget and asset 
management 
Management of materials and supplies Cash programming 
Facilities and emergency management  
 
The decision making of the administration of a hospital agency, must be based on the availa-
bility, on the analysis and processing of data and information that may be collected from the 
individual parts of the organization. Management information system provides the possibility 
of extracting information from all relevant subsystems of the hospital, so that through appro-
priate composition of information, to have the indicators that will evaluate these activities and 
will assist the administration to decide easier. 
Data that management information systems of a hospital need at minimum, are cost accounting, 
personnel and wages data, medical operations data. These are presented in an understandable 
and editable way to administration, extracting useful statistics and indicators (economic and 
medical). 
 
 
4.5 Criteria of success or failure of applications of information systems in 
Healthcare context 
Nowadays, there is tremendous development of information technologies in the health area to 
the extent that the existence of an integrated information system is vital for the proper function-
ing of hospitals. It is a common belief that the level of development of computer systems that 
are used in a hospital, is not just a technological luxury or a simple facility, but it is directly 
linked to the level of provided care. As a result of this, the development and implementation of 
such systems is promoted by all factors that are associated with the operation of hospitals, and 
there is intense research activity associated with this topic. This is exemplified through hospital 
information systems in applications in Tele-working, Tele-monitoring of incidents and patients, 
Tele-education, etc. 
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Table 5: Features of successful implementation of Hospital information systems 
1. Functionality: to have a comprehensive range of applications to support the rational han-
dling of information. 
2. Response: to have rapid and reliable response to operational requirements of the hospital. 
3. Reliability: there is maintenance and promotion of modern and "accurate" data and sup-
port of health care. 
4. Availability: there are clinical and administrative support functions. 
5. Flexibility: there is possibility of involvement with a wealth of information.  
6. Professionalism: there is the possibility of modifying a system. 
7. Segmentation: to enable the design and development of independent but logically related 
applications. 
8. Adequacy: to have satisfactory use of hospital resources. 
9. Safety: to have access to confidential data. 
10. Cost control: to reduce costs 
 
As far as the factors of failure are concerned, the main reasons of a failed adoption and devel-
opment can come from the difficulties in defining the objectives of the system and the option 
of a non-appropriate technology for the application. In addition there may be problems regard-
ing the calculation of the development costs and the increased investment cost of such an effort 
or the economic effects of the system. Sometimes failure can also occur from technical reasons. 
For example failure and problems in processing data, deficiencies or weaknesses of computer 
companies that supply such systems, as well as on difficulties on project management, such as 
problems in keeping budgets or schedules and performance targets (Leung, 2003). 
The identified problems relate to the lack of coordination of the managers and the inability of 
medical staff to have a direct and comprehensive access to information about medical history 
of patients (Mylosis and Bozinis, 2011).  It is certain that if those who have the national health 
planning in their hands, realize the role of the information systems in hospitals and the benefits 
that derive from them, then they would give high priority to their establishment and operation. 
 
 
4.6 Organizational and technical Factors  
In the past, the adoption of information systems in hospitals was considered primarily as a 
purely technical subject. However, in recent years, in addition to matters of a technical nature, 
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it is increasingly enhanced the perception that for successful adoption, organizational, social 
and administrative factors should be counted equally. 
From the organizational point of view, the introduction of health information systems in hospi-
tals involves familiarity of the users with these systems or even development of new skills and 
working methods (Chaffey and Wood, 2005). However, this is not a simple and easy process, 
as the education of users, thinking and culture, implies, on the one hand, the development of 
various change management methods and techniques (Kitsiou, 2005) that promote the active 
participation of human resources throughout the implementation process and harmonization of 
these systems in the hospital, and on the other hand, the existence of a workforce that is flexible, 
adaptable and open to changes. 
Bowns (1999) argue that the most successful projects of implementation of information systems 
and information management technologies, appear in organizations governed by the appropri-
ate background knowledge and the appropriate customization culture to the new changes and 
in organizations where people are treated with respect and value. 
Regarding technical factors, the implementation part of a clinical system is equally important 
with the organizational parameters that were mentioned. The alignment with the actual require-
ments of users that should be the main concern of analysts of systems, does not always exist, 
while lack of interoperability with other systems puts the use of clinical systems into question. 
We therefore conclude that even if we overcome issues related to the overall organization and 
administrative function of a nursing institution, implementation issues and issues of technolog-
ical and functional nature make the reliability of hospital information systems controversial. 
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CHAPTER 5  
 
5.1 Introduction 
To execute this research a case study was chosen as a research method. The reason for devel-
oping a case study is based on the assumption that what this research is trying to find are the 
more intrinsic aspects of hospitals and making general assumptions of these findings (Yin, 
2003; Hutjes, 1992). 
First the theoretical propositions and then the evidence were analyzed based on the developed 
framework and questions. Case study and all the characteristics of the installed Information 
Systems of the hospital are presented. A specific healthcare organization is studied on public 
sector and more specifically General public Hospital of Ptolemaida “Mpodosakeio”. Finally, 
this chapter presents the stakeholders, their stories, methodology etc. 
 
 
5.2 Case Study of General public Hospital of Ptolemaida “Mpodosakeio” 
 
 Space and time 
General public Hospital of Ptolemaida 
“Mpodosakeio” is part of the national 
health system and is integrated with 
“Mamatseio” General Hospital of Kozani. 
“Mpodosakeio” is located 5 km northeast 
at the city of Ptolemaida, a city in Western 
Macedonia with about 40,000 inhabitants. 
Its construction started in 1980 with the fi-
nancing of the Mpodosaki’s foundation, on 
a plot of 100,000 square meters. 
Mpodosakis was a young businessman who 
had a fertilizer manufacturing plant. Be-
cause his factory polluted the area, in order 
to be able to offer something for the dam-
age caused, decided to establish the 
Mpodosakeio public hospital. 
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The choice of the area of Ptolemaida for the construction of the project, was dictated by the 
lack of modern Hospital infrastructure in Western Macedonia in the '80s, from the geographical 
location of the town and by the indicators of industrial and demographic development, which 
were extremely dynamic, due to the activities of the Puclic Power Corporation (PPC) unit. As 
the donation covered only part of the building due to heavy budget overrun, the hospital was 
delivered uncompleted to the Ministry of health and was completed with the contribution of 
PPC and spiked with crews, ambulances and equipment by donations from organisations and 
ordinary citizens, to be inaugurated on 7 August 1992. So, signaled a new beginning for the 
sensitive issue of hospital care in the region. 
Today, it is a modern and functional building that responds adequately to the provision of health 
services and meets the needs of the area of Eordaia of Kozani’s prefecture, of the province 
Amyntaio of Florina’s prefecture and complementary, high-level nursing needs of other pre-
fectures in Western Macedonia, Kastoria and Grevena. 
                
 The premises 
“Mpodosakeio” public Hospital provides 
health services based on international or-
ganizations and a high standard of hospi-
tal care with modern equipment for the 
area. There are 22,000 m2 of built-up ar-
eas formed into five total levels, while the 
hospital has 200 beds capacity. In total, 
there are 20 sections, 4 units, 10 surgical 
rooms, intensive care unit, main and aux-
iliary spaces, with 90 m2 space ratio plants per patient. The hospital is divided into 10 wards, 
while a new one will be inaugurated at the end of 2015 with the project's budget amounting to  
€ 10.8 million. 
 
Legal form – Identity - Institutional framework 
The legal form and the institutional framework of operation of the hospital shall be governed 
in accordance with the provisions of law No. 3329/2005 (Official Gazette No. 81/Α '), article 
7, "the national system of health and social solidarity and other provisions", as amended, and 
is a legal public entity which is subject to the control and supervision of the Commander of the 
3rd Health Region of Macedonia, governed by the provisions of this law and shall bear the 
name "MPODOSAKEIO" G.N. Ptolemaida. The hospital has its own protocol, file and seal, 
while subjects to the supervision of the Ministry of health. Like all hospitals in our country, the 
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hospital has a separate department of Informatics, which reports directly to the Governor of the 
hospital. 
 
The mission and vision of Hospital “Mpodosakeio” 
1. The provision of health care to the population of the 3rd Health Region of Macedonia. The 
health care is provided equally to all citizens regardless of their economic, social and profes-
sional situation, in accordance with the rules of the national health system and social security.  
2. The qualifications, continuing education and training of doctors, nurses and other health pro-
fessions with the development and implementation of appropriate training programmes. 
3. The development and promotion of research in the health sector. In this direction applies and 
develops research projects and collaborates with other relevant organisations, including scien-
tific and research centers.  
4. The application of new methods and forms of care, with a view to effectively promoting 
citizens' health.  
5. The development of procedures that facilitate the strategic objectives set by the Ministry of 
health and social solidarity and the Single Collective governing body of the hospital. 
 
Revenues of the hospital  
1. Grants from the state budget and public investment program  
2. Revenue from hospitalization expenses, fees and other service fees  
3. Revenue from donations, bequests, asset divestitures 
 
5.3 Functions and distinction of services of the various departments of the 
“Mpodosakeio” hospital 
 
The Secretariat: arranges secretarial or-
ganization, observance of the Protocol 
and the handling of mail. 
Patient motion: arranges for ticketing 
and discharge for the import and exit of 
patients respectively and for keeping a 
waiting list.  
30 
 
Department of informatics: has the re-
sponsibility for organising and running 
of computerization, processing and 
maintenance of computerized statistics, 
providing information on Services of the 
hospital and the Health Ministry. 
Financial Department: is responsible for 
the study of financial needs and recom-
mend suggestions for the preparation of 
the budget.  
Department of Nutrition: here are the activities associated with the formulation of dietary pat-
terns of patients and staff. 
Technical Department: is responsible for planning and reporting work that is related with 
maintenance, renewal and improvement of building and mechanical installations, as well as for 
the procurement of necessary equipment.  
Biomedical Engineering: has the responsibility and care of the rational use of medical and sci-
entific equipment, as well as the organized technical support. 
 
As far as distinction of services is concerned, “Mpodosakeio” Hospital consists of medical, 
nursing and administrative/financial services, the independent Department of organization and 
Informatics and special civic helpdesk. Each service, independent Department and special Of-
fice has its own hierarchical structure and assembly. The independent Department and the spe-
cial office report directly to the general manager of the hospital. This structure is depicted in 
the following figure. 
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Figure 6: Organizational structure of General Hospital of Ptolemaida, “Mpodosakeio”  
 
5.4 Merger of Hospital “Mpodosakeio” and “Mamatseio”  
Many shifts took place in healthcare in Greece during last years, as changes were made in 13 
hospitals and there are clinical and administrative consolidations for nursing neighboring insti-
tutions.  According to the administrator of Mpodosakeio Hospital, Mrs Mpourtzou, there was a 
fragmentation of nursing services and a non-rational management of human resources and of 
medical equipment and the resources that are embedded in the national health system in general. 
Now, with the process of merging hospitals, is achieved economy of scale with a single budget. 
Specifically, in Western Macedonia from 824 beds the number reduced to 568 and 8 posts 
doctors less. The most important changes detected between two cities, Kozani and Ptolemaida 
and their public hospitals “Mamatseio” and “Mpodosakeio” respectively, for which was pro-
posed the creation of cluster hospital (hospital trust), merged administratively, having joint ad-
ministration based on “Mpodosakeio”, where is located the Administrator while in 
“Mamatseio” is the Deputy. 
In accordance with data provided to publicity by the Hospital Doctors Association of Western 
Macedonia (EINDYM), under the security limits act the clinics in these two hospitals. Major 
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staff shortages, are observed in Ptolemaida’s General Hospital (61,65%), which owns the low-
est percentage of coverage nursing staff positions with what this entails for patients, hospital 
workers and inhabitants of the region. 
Effort is made to cover the chronic problem of staff shortages, with doctors' movements from 
one hospital to the other and with auxiliary staff, while there are serious problems with posting 
doctors to perform duties in other hospitals. Due to the lack of staff, doctors and nurses are 
forced to work additional overtime periods, which are unpaid because of severe cuts to health. 
Because of financial problems there are severe shortages at medical supplies, while there is also 
damaged equipment.  
In particular, the situation at the hospital is as follows: 
In “Mpodosakeio” and “Mamatseio” hospital, which were merged in 2011, some clinics operate 
in Kozani and other in Ptolemaida, which means that the corresponding clinics close in the 
other city.  Also, there are problems in the staff of several departments and many are at risk of 
closure, since doctors per section do not exceed three. In case that will be required a treatment 
or surgery, the patient has to move to Ptolemaida for the cases of obstetrics, Urology, Intensive 
Care Unit and in Kozani for the case of Otolaryngologist. 
With these changes, posts are removed and hospitals shorten, facing the possibility to close 
shortly, perhaps one of the two hospitals and doctors appear particularly puzzled.  
So, it is intense, the discomfort and the contrast of the municipalities of Ptolemaida and Kozani, 
which repeatedly objected to the removal of organizational positions or clinics in 
“Mpodosakeio” and “Mamatseio” respectively. That is why the representatives of these two 
municipalities in the hospital's Board voted against the above decision for mergers. 
In conclusion, under the reorganization framework of health, many changes take place, both at 
administrative and operational level. In an attempt of “tidying” the system in order to avoid 
repeating cases of waste of money that charged the country, nobody is opposed. However, given 
that the operational changes have an impact on the health and life of citizens and taking into 
account the problems encountered by the mergers of units, it is obvious that it is required special 
attention and targeted actions, while temporary solutions cannot be justified. 
 
5.5 Contribution to research and prospect of “Mpodosakeio” public Hospital 
Due to the specificities of the region, Mpodosakeio public hospital can play an essential role in 
research. Cooperation with University research departments, demonstrated that the scientific 
staff, and hospital equipment, contribute significantly to expediting investigations with pioneer-
ing technologies. The findings of the investigations, are presented in scientific conferences and 
lectures. 
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Also, in October 2009 was founded the Department of Midwifery of Faculty of health and 
welfare of TEI of Western Macedonia with headquarters in Ptolemaida, which depends on a 
large percentage for its successful operation on the existence of “Mpodosakeio” hospital and 
midwifery unit with which collaborates. 
 
In order for the hospital Mpodosakeio to work at maximum efficiency, quantitatively and qual-
itatively, is considered indispensable the implementation of supplementary equipment and in-
frastructure improvement. To this effect were submitted comprehensive proposals of approxi-
mately € 2.935.000, from which four are already implemented directly. So, hospital is upgraded 
and can deal with urgent and heavy cases that meet the needs of the wider region of Western 
Macedonia, since until recently the evacuation of these cases had to be done in hospitals at 
Thessaloniki. Official data on population and activities of the region, showed in previous years 
that can take place effective interventions that will assist in providing high quality health ser-
vices. On the basis of the preliminary design of the scientific research team of Mr Kondou, the 
hospital of Ptolemaida must set up units, as cancer and trauma-burn to meet the needs of the 
population with the related existence of Power Public Corporation activities. 
With remarkable facilities and high-quality infrastructure, Mpodosakeio public Hospital has 
the potential to play a major and vital role in the Health and Care sector, at regional level. Public 
confidence in the medical staff and the technological support of the hospital, is particularly 
encouraging. Thus, the expansion of activities in Health level will improve the quality of health 
services. In the following table, we can also see the personell of the hospital for the year 2014. 
 
Table 6: Fix personnel of all categories – specialties for the year 2014 
 
Staff Category 
 
Number of serving staff 
Medical              73 
Nursing             158 
Science/Paramedic             33 
Managerial             20 
Technical             11 
Other staff             20 
                  Total            315 
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5.6 Current situation of hospital’s infrastructure  
In the hospital exists structured cabling at administrative and medical services, as well as in the 
laboratory sector. Also the network of the three aforementioned sections is connected to the 
backbone network, while at the same 
time there is fiber-optic cabling at the 
building. There is also a special land-
scaped area with the required specifica-
tions, such as air conditioning, fire de-
tection, fire  safety and controlled ac-
cess to the function of Computer 
Room, where there are the hospital's 
servers. 
 
 
 
Table 7: PCs Installed in the hospital 
Computers 
Class C*  
(with Pentium II, 
Celeron, Pentium III-
750MHz, memory up 
to 64 MB and hard 
disk to 10 GB) 
Computers  
Class D*  
(with Pentium III over 
750MHz, Pentium 4, 
memory greater than 
64 MB and a hard disk 
that is larger than 10 
GB) 
 
Computers  
Class E*  
(With processor with 2 
3 4 cores.) 
TOTAL 
13 68 8 89 
 
source: data of the Informatics Department at Mpodosakeio hospital  
 
 
Now, regarding safety of the hospital, in case of power outages there is a device of uninterrupted 
power supply, so that users can shut down the system normally. Also, full backup copies exist 
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in cases of incorrect handling or hardware failures, which are kept in a suitable place. To protect 
computers and files from viruses special files of virus detection and removal are used. 
With regard to the logical security, access is controlled using passwords. The use of information 
only by authorized persons is supported by the access rights of files and indexes in order to 
accomplish the security of systems. Finally, there is a clear delineation of staff responsibilities 
and nobody is aware of issues relating to precautionary procedures, except from those within 
their own sphere of responsibility and competence. 
Another final reason that obstructs the structure, the operation of the hospital and information 
systems is the inability to adapt all the above to changes of legislation and Government. This 
reason has also consequences and to the fact that encodings at international and national level 
do not have application both from the side of the users who cannot adopt them and eventually 
use them, and from the side of each hospital that cannot change the operating policy. 
 
 
5.7 Status quo of General Hospital “Mpodosakeio” at application level  
According to Zviran (1990) the applications of a hospital information system are separated into 
four subgroups:  
1. Administrative systems (accounting, financial, equipment, warehouses, General 
Administration)  
2. Patient Management (imports, medical record, clinical applications)  
3. Management services (laboratory applications, surgeries, blood bank, pharmacy, 
Radiology)  
4. Medical applications (supporting diagnoses, medical records, medical research) 
(Zviran, m., 1990) (Smith, J. 2000) (Papastergiou Georgios, 2013) 
Applications relating to administrative systems and are installed in the hospital are the follow-
ing:  
General Ledger, which provides financial information to third party external stakeholders about 
the financials of the entity  
Public accounting, which through the use of prepayments shall monitor the implementation of 
the budget of the public hospital  
Cost accounting, which estimates costs and record performance (cost-revenue) of individual 
public hospital departments, contributing decisively to the insider information on the work of 
its administration. 
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Pharmacy Management is one of the systems which interfaces with all subsystems of the hos-
pital and assume the handling of medicinal material.  
In order to minimize expenses and timely supply of medicine, food and health material, ware-
houses are updated directly from the moment of receipt of any kind until its final destination. 
Various components for each species are observed as well as the safety stock. In the Group of 
administrative systems belongs the electronic Protocol with the use of which is recorded the 
whole incoming and outgoing mail documents of the hospital. 
With regard to the personnel office, the application of Staff Address enables recording of the 
staff with full family status, appointment information, evaluations and qualifications. 
The applications relating to the management of patients and are installed in the hospital are the 
following: Secretariat Outpatient, Office of Patient Movement, Hospitalization, outpatient Of-
fice and manage referrals and special software for the computerized management of diagnoses 
and medical operations. 
There are already registered all outpatient clinics in which also is installed the application re-
ferring to each outpatient services separately. With the attendance of the patient or the telephone 
communication becomes close the appointment. The database is updated on the server and au-
tomatically each outpatient service is updated. 
Patient Traffic Department arranges for ticketing, patient admission, discharge and release and 
the waiting list import compliance. Also keeps a record of empty beds and notify patients for 
their import, charging costs of hospitalization and the issuance of service bulletins and other 
documents. 
The field of service management includes applications that relate to the operating procedures 
of the laboratories. At the hospital of Ptolemaida the following laboratories are covered: La-
boratory of Pathology, Cytology laboratory and Lab management system (LIS).  
Starting from the application of laboratory of Pathology, enables posting of results of examina-
tion of each preparation resulting from any surgery. 
With the application of Lab management system there is the ability to issue statistics on the 
operation of the microbiology laboratory, something that can be harnessed then for ordering of 
consumables etc and generally to improve the financial provision for the proper functioning of 
the department. 
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Methodology  
We used a qualitative, single case study method, as this reflects the nature of the issues under 
discussion: the research questions were exploratory (Yin, 1999; Dube´, 2003), intended to iden-
tify the attitudes, interests and power and possible acceptance of stakeholders towards the in-
formation system used in Hospital “Mpodosakeio” of Ptolemaida. 
Detailed interviews were conducted to figure out the stakeholder’s views about the environ-
ment of the hospital and the use of information system in it, emphasizing what are desirable 
and what are feasible future options. We also took an analytical approach, assuming that stake-
holders would view the system and its context subjectively, according to their interests. 
Almost all stakeholders agreed to answer questions, so we interviewed them at their place of 
work in the hospital on November-December 2014. Respondents included employees from ad-
ministrative, technical and medical sector such as hospital managers, IS staff, doctors and gen-
eral practitioners. We assured interviewees that discussions were confidential and anonymous. 
It is possible that the absence of a tape-recorder, which could have been intimidating, helped 
them to talk freely during the interview. Certainly their lengthy responses revealed their interest 
in the domain of investigation.  
Interviews started with open-ended questions regarding the information system of the hospital. 
Then, users were asked to answer questions about their perceptions and their interaction to-
wards the system, as for example any impact on working environment, in order to draw useful 
conclusions for our research. In total, over a period of 3 weeks, 20 interviews conducted with 
an average time of interview 20 minutes. During these interviews we used a topic guide as 
a checklist of issues to discuss and took handwritten notes. Then, a database was created that 
included associated with the case study documents, personal notes from interviews and gener-
ally chronological and historical data. 
In addition, interviews, illustrate the intention of users regarding the use of IS and the factors 
affecting them. Several versions are presented that can be considered as "excuses" from their 
side, in order to identify the reasons why the use of specialized information systems is limited 
to Greek hospitals. 
The ideas and opinions of stakeholders there have been instructive for the conduct of the re-
search. Preparation has helped us to understand the reactions of the users and their support of 
the current system. The main difficulty of the technique of the interview that we followed was 
the ''stress'' for time consumption of staff, who probably delayed their work in order to answer 
to our questions. 
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Stakeholders’ views and responses regarding the hospital’s Information System 
Range of responses about the information system from the viewpoint of stakeholders. 
The following table presents, in general, to which category stakeholders belong and their cor-
responding number 
 
Table 8: Categories of stakeholders and their number 
Managerial Staff (Hospital Management):           One (1) Hospital manager                      
Medical staff (Hospital doctors):                          Eight (8) hospital doctors 
                                                                             Two (2) Junior Doctors 
Nursing staff:                        Two (2) Nurses       
Technical staff (Hospital IT department):             One (1) IS manager             
Pharmacy (Pharmacy Department):                    One (1) pharmacist 
Other staff:                One (1) employee from office of patient   
                                                                             movement 
                                                                             One (1) employee from Financial  
                                                                             Department 
                                                                             Two (2) employees from Appointments      
                                                                             Department-Secretarial support 
Former Deputy Governor of “Mpodosakeio”        One (1) person          
TOTAL       20 
1. Stakeholders’ views and responses regarding the hospital's infrastructure in 
terms of computer equipment and Internet access, is that it is incomplete and 
computers have to be replaced with better ones. 
A hospital, in order to be able to function properly and to contribute effectively, must have the 
appropriate infrastructure and computer applications, because the bulk of services is now based 
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on computerized applications. Low speeds and restricting access were highlighted by all stake-
holders, because due to barring to some websites, also the access to websites needed for the 
necessary information of each user is affected. Also, it is considered ideal for the future that the 
wired network will be expanded and upgraded to wireless. 
 
2. Which specialized applications of the information system, stakeholders use for 
supporting their work and which is the level of their satisfaction? 
Department of Appointments 
Use the application of appointment, of funds and referrals. Declare quite satisfied from these 
applications, but consider that there is need to improve technical support.  
 
Office of patient movement 
Use the outpatient clinic (afternoon Fund)-hospitalization. In General, applications are judged 
satisfactory but need more direct approach from the side of the company. Marginally, it appears 
that new technologies will reduce the time on the topic of patient's stay in hospital. 
 
Hospital IT department 
Uses numerous applications due to his position and is quite satisfied with them.  
Some tasks of department of Informatics are: 
1. Computerization of all the processes that take place at the hospital's services, including           
e-Government services.  
2. Organization, management and security of information that derive from the above pro-              
cesses.  
3. Training of employees of all categories and grades in the use of computerised 
procedures.  
4. The smooth operation of computer systems and information networks. 
 
Financial Department 
Uses the application of public accounting and states that there is no supervision of correct op-
eration and proper support. Also has concerns about the security of the network. 
 
Medical staff 
Uses the application of e-prescribing, e-diagnosis, pharmacy warehouse, monitoring/update of 
patient appointments to external regular surgeries. Notes that the first two applications are not 
easy to use and require different entry codes from medical staff. 
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Regarding the application for the Entry-Discharged of patient, procedures are complex and re-
quire patience to complete them. In the discharged, medical processes that are written there, 
should have been already registered offering the choice to select the desired transaction. Their 
opinion for some features and functions of the system, such as diagnosis codes is that they are 
bad copy from systems abroad and from different countries resulting many times in systems 
that do not work together seamlessly.  
 
Pharmacist of hospital 
Uses the system for prescription (prescription treatment and promotion in pharmacy) and is in 
favour of adoption of information and communication technologies in the field of medicines 
and supplies, which are important for the correct operation of the hospital. 
 
3. Attitudes of stakeholders regarding the integration of two hospitals 
“MAMATSEIO”-“MPODOSAKEIO” (hospitals of Kozani and Ptolemaida re-
spectively) and how the existing information system could make more efficient 
their cooperation? 
 
Hospital IT department 
There is interconnectivity of information systems between them through MIS (Management 
Information System) of the same company (Computer Team) who created and supports the 
existing information system. 
 
Hospital management 
A more effective cooperation of the two hospitals, should take place initially with the substan-
tial consolidation of two hospitals, with radical changes in the way they function and then at 
the level of information system. 
 
Medical staff 
“Mpodosakeio” and “Mamatseio” hospital were merged in 2011, so some clinics operate in 
Kozani, while others in Ptolemaida, since the corresponding clinics closed in the other city. 
Therefore patients have to move from one city to the other in case there is no clinic in their city. 
It is urgent to solve these problems and then to talk about the cooperation of two hospitals at 
the level of information system.  
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4. Proposals of stakeholders for improvement of infrastructure and additions to 
the information system with a view to improving the provision of services to 
patients. 
 
Department of Appointments 
Propose improvement of applications in new standards and technical support. It would be pretty 
good, a great number of citizens to be able to be served via Internet or through our automated 
phone system, because only with the daytime operation of the Department of appointment, there 
are several problems. Electronic appointment applies, but is not done by hospital's own services 
but from an external partner. 
Hospital IT department 
The desire of this department is to be a pattern of good practices within a modern, consolidated 
hospital contributing effectively to the integration of modern technology in the environment of 
the hospital and improving technical support. 
Proposals for improvement of application-level infrastructure  
Aiming to improve the services to the citizen and according to suggestions of physicians and 
of the IT Department should be installed and applied a medical and nursing documentation file. 
Equally essential proposal, is the upgrade-expansion of already installed applications such as 
for those of diet department, medical and nursing documentation file, web-based appointment 
platform etc. 
Proposals for improvement of physical infrastructure 
Prerequisite proposals for the support and development of electronic health (e-Health) at the 
hospital of Ptolemaida, is to upgrade website and informative hospital equipment, through in-
vestments in basic infrastructure that have to do primarily with improvement of the carrying 
capacity of existing data networks (wired and wireless) and voice, with a view to more efficient 
operation of the hospital and better quality services to patients. 
Infrastructure improvement suggestions are as follows  
1. Set up a wireless network with access points indoors and outdoors.  
2. Enrich network of structured cabling where will be interconnected the new ac-
cess points and create new connection points of devices of wireless networking.  
3. Installation of management system for managing network devices of wired and 
wireless network, with monitoring and configuration features and reporting sta-
tistics or problems.  
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4. Install a new IP telephone center, which will be connected with the existing call 
center of the hospital or with the public telephone network (PSTN) via voice 
gateway device, able to connect mainly with wireless interface IP phones and 
phones, as well as embedding smartphones via special application (client). 
Benefits generally are summarized in the following: 
 Provision of high speed data interface (Gigabit)  
 Extensibility of network telephony and data regardless of future remodeling of 
premises or unit movements etc.  
 Ensure the uninterrupted functioning of the systems because of the new archi-
tecture of the proposed systems.  
 Connectivity of doctors or nurses from anywhere within the hospital over a 
wireless network  
 Reduce hospital’s telecommunications costs and improve the efficiency of its 
operation at the same time. 
 Provision of high speed data interface (Gigabit)  
 Need to replace the old equipment, in terms of computers, printers and computer 
equipment in general.   
 Hospital believes that in terms of infrastructure is almost ready since:  
 Created computer room– provisioned central server  
 Created structured cabling network and designed its extension  
 Connected the Accounting with the Administration  
 Purchased new PCs and continues the renewal of equipment 
 
Medical staff  
Starting with the prerequisite of the upgrade of the network and equipment in general, it should 
be implemented the RIS (Radiology Information System) and PACS (Picture Archiving and 
Communications System) in the Radiology Department. The staff indicates that has many prob-
lem, which are mainly focused on the equipment. 
Radiology department proposes to replace chemical with dry print processors. If equipment 
will be fully digitized, then is created a database which will be used to store, manipulate and 
distribute patient radiological images of patients.  
Also, the Director of Cardiology and others proposed the use of telemedicine applications. 
What is more, Director of Cardiology support the mission and the assessment of examination 
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from the hospital in specialized medical centers and access to electronic libraries and the op-
portunity of electronic education in cooperation with accredited centers. 
Another proposal is the implementation of a general medical patient file, using the system to 
access the history and elements of patient folder, as for example in laboratory results of micro-
biological and biochemical examinations. 
It is very important for the hospital, to have a full image of the medical history of patients, as 
this will improve the quality and speed of service. It will give more transparency in medical 
information about patients. However, there is a chance that some diagnoses may not be correct, 
since there are differences of opinions between doctors. 
The use of information systems optimizes the processes, reduces the workload and saves time 
for stakeholders in all parts of the hospital. However, there are others that do not know whether 
the information system can serve correctly all these medical specializations as there are count-
less peculiarities for each one of them. 
 
Pharmacy Department 
Claim that it would be very important for the department to know in real time what is prescribed 
to patients, in order to renew stock immediately. 
 
 
5. Attitudes of stakeholders to the likely effects of the information system, its use-
fulness and costs  
 
Hospital Management 
The costs are high, but pros will outweigh them and there are benefits for all hospital depart-
ments.  
 
Medical Staff 
It is an important step forward if the information system will manage to support work processes. 
Promotes better and more integrated healthcare. There should be communication between the 
various sections, but carefully because this may create confusion and conflicts between them. 
Others think that maybe there is a trend in investing in IT technologies and believe that the 
costs are high without always knowing in advance if such ventures will indeed be useful and 
effective. 
Traditional ways of exchanging information are replaced with other, more modern, facilitating 
their work and post real-time information in database leading to time savings. 
Probably the cost of creating and maintaining such systems is very large and perhaps it would 
be better to invest part of it in the supply of modern equipment or where there are deficiencies. 
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Some doctors, on the contrary believe that their use is time consuming. They believe that in the 
same time instead of recording data etc in the information system, they could serve more cus-
tomers. They believe that should have their minds only to perform their medical tasks properly. 
So, often, work on information system is assigned either in junior doctors, nurses or secretaries, 
as they reported themselves, since doctors avoid it with excuses such as lack of time. 
They are seeking the greatest possible simplification of the system. There is no remarkable 
training, so there is lack of knowledge. Usually, in fact, they use only some of the numerous 
functions of the system, for which they are sure, in order to avoid mistakes due to ignorance. 
For example if there is an error of mistaken execution perhaps they do not know how to restore 
system.  Also, many times, as for instance in the entry procedure of the electronic prescribing 
delays are observed or even stoppages of the server. 
 
Hospital IT department 
Difficult to coordinate people to the use of technology.  
Their role is upgraded with the implementation of information systems, as in the past IT de-
partment was neglected. 
Some expressed their concerns that perhaps someone will blame them for something that is not 
their fault, when for example there is an incorrect entry in the system etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
45 
 
CHAPTER 6: Results and Conclusions   
6.1 Introduction 
This final chapter of the thesis, summarizes the conclusions reached from the literature and the 
study of Information System used at the Hospital “Mpodosakeio” in the city of Ptolemaida. 
Also, correlates information extracted from interviews with the theory and explains why find-
ings are important and if can be proved useful for the healthcare organization or the people 
working on it. Finally, summary conclusions and future directions are presented. 
 
6.2 Problematic situations at Hospital “Mpodosakeio” 
During our research we have identified various problems regarding the operation of the existing 
information system in hospital “Mpodosakeio” of Ptolemaida. Some problematic situations are 
as follows: 
The high response time of the system, sometimes leads to delayed execution of tasks some of 
which are important to carry out other essential functions, for example delays are observed 
when recording patients’ data in e-prescribing application form. The hospital’s call center has 
three lines while there is not a waiting or priorities system resulting in delays. In fact the number 
of visits that is calculated from the information system is not real. Visits are made without 
appointments and cancellations that are not counted. But in any case cancellations are not com-
pensated with the visits without appointment. So, the actual number of visits typically exceeds 
the calculated. This is a negative factor for the quality of provided services. 
There is also the human side of the implementation of information systems in a hospital. Human 
factor is important to every change that includes it as it is involved and affected. Most of the 
staff is over the age of 35 having a direct impact on learning and application of technologies. 
The situation at “Mpodosakeio” Hospital and in Greek reality in general, is not so encouraging, 
as the application of specialized information systems in the public sector showed up with delay 
and this is because they followed the corresponding evolution of Informatics, which as a science 
and as a field of applications appeared the last thirty years. 
 But beyond the assimilation of knowledge, also exists the reaction to anything new. Sometimes 
stereotypes and the routine obstruct changes and employees refuse to put up with something 
which is against to what they have already learned. The gap that exists between those who have 
knowledge and willingness and others who are opposed or underperform creates even bigger 
problems. 
Hospital's administration's main concern should be the exhortation and encouragement to users 
to accept and use the system. Regular reports (e.g. weekly) could be required from the admin-
istration of the hospital, so that there is continuous feedback and supervision of the operation 
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of the system. Pretexts from users who have difficulty in handling the software and the overall 
apathy that exists, are an obstacle to the smooth adjustment and adoption of ICT systems. 
There is a large gap between their use as the adoption and use of clinical information systems 
in the field of patient care services is very limited, while in the area of administrative and fi-
nancial services the degree of adoption of computer applications is high. 
Another factor that makes it almost impossible for any kind of software upgrades, is that there 
wasn't the necessary communication between the end-users and creators of software in order to 
jointly set the coordinates for a common path for further development of the application. 
 
Table 9: Main reasons of low quality of services at Greek Hospitals 
Bureaucratic procedures  
Lack of information  
Duplication of competences 
Corruption and opacity  
Inadequate utilization of modern means  
Non-rational management and wasting of resources 
Ambiguity of planning and objectives 
Unnecessary movements between service operators  
 
source: (Kountzeris 2009, http://www.ydmed.gov.gr/) 
 
 
6.3 Implications for theory 
This paper confirms previous research that shows that attitudes to an information system do not 
relate just to the system itself but also to how players interpret its effects on aspects of the 
context, such as working practices, power, culture and finance. These factors affect attitudes to 
the system, and if those who oppose to it have the power not to join, implementation will fail. 
A theory of IS implementation that takes a one dimensional, linear approach to implementation 
will be less successful than one which takes account of identifiable stakeholder interests. Their 
opposition was due to factors which previous information system research has shown to influ-
ence attitudes towards an IS project. 
In this section we shall briefly consider some of the results of this research in exploring the 
roles and inter-relations of stakeholders, and their viewpoints about the role of information 
systems in the domain. These findings are drawn from both the literature and the interviews. 
47 
 
Differences between general practice and the hospital setting can serve as an indication of how 
the perceptions of the stakeholders can change over time and how the complexity of the envi-
ronment can interfere with the progress in information systems implementation. 
In accordance with the structure of TAM, the attitude toward the use is directly dependent on 
the perceived ease of use. Many times doctors of the hospital “Mpodosakeio“ due to workload 
refuse to use the application by citing excuses that is dysfunctional. 
But the truth is that, apart from the difficulties due to unwillingness or ignorance of staff, in the 
course of years arose and other requirements, that pose the use of the software in question and 
give a positive sign in the doctors' attitude towards the implementation. These needs are focused 
to the record of more data and extracting more mixed results, as well as the classification of 
incidents that have special features. 
In addition, the environment of a healthcare organization, does not remain static as changes are 
made on a daily basis. Continuous training of users on new technologies, software upgrade and 
rebuilding of clinical processes, are the areas that are important for the effective operation of 
the hospital. 
Finally, due to information technology and its corresponding applications, advanced telematics 
procedures as for example tele-diagnosis and e-prescribing drugs appeared (Mylosis and Bozi-
nis, 2011) 
 
 
6.4 Conceptual background and research questions 
Concluding, in the context of our research interests, using public hospital Mpodosakeio as a 
unit of study, we proceeded in creation of a questionnaire, which was used during personal 
interviews with the users of the information system of this hospital, aiming to approach the 
software and being able to describe technical characteristics and functions that it provides. 
It is possible to construct a system that will not be used to the extent originally anticipated. 
Therefore, the acceptance of the information system by users should not be considered given. 
This study will answer research questions about the successful acceptance of information sys-
tems by people involved in this and will explain the reasons that an application fails in some 
hospitals, while at the same time succeeds in others. In addition, our research analyzes and 
understands how users are integrated into the system and is based on certain features that govern 
their behavior. Thus, the effectiveness of an information system lies in the interaction of users 
both inside and outside the environment of the hospital. In order to test the model we use the 
case study of “Mpodosakeio” hospital of Ptolemaida. The analysis revolves around the 
following:  
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 What are the theoretical and practical findings of our analysis;  
 What are the factors that shaped the attitudes of stakeholders towards the infor-
mation system; 
 Are there any difficulties arising with regard to the integration of information 
system in a hospital as a result of the economic crisis? 
 
 
6.5 Empirical proposals that will improve and consolidate information systems 
within a Hospital 
 
At this point, we proceed with the development of some proposals, in order to demonstrate 
clearly the interactions that govern the dynamic nature of clinical information systems but also 
to express the basic requirements and critical success factors that ensure the successful imple-
mentation of information technologies in hospitals. 
 
Proposal 1 
The training of end-users on an information system in a hospital department is the cornerstone 
for both acceptance and successful implementation and rapid assimilation of functions of the 
software. 
In contrast to what we mentioned in the theory for the importance of training, there was almost 
no training whatsoever, oral or through technical manuals to the users of IS at “Mpodosakeio” 
hospital. The demonstration and learning the program was fitfully and individually. Specifi-
cally, the lack of systematic and integrated education of staff may lead to confusion and concern 
by making them to underperform and sometimes not even have the mood to perform. 
 
Proposal 2 
A clinical system is a dynamic entity that does not stay unaffected by external and internal 
factors and its upgrading after a finite period of time should be taken for granted. 
According to Happ (1996), the nature of a clinical system and physical readiness for adopting 
new technology, is a complex procedure, which is affected by many external factors. External 
factors focus on the overall progress of technology but also to requirements arising from any 
prohibitions, permits and laws set by the Government (Snyder, 1997; Rogers, 1995). Other 
features are parameters, such as the existing hardware and software, telecommunications net-
work, and non-structural, such as the environment, the culture of the hospital, but also the users' 
attitudes towards technology (Halpern, 1999). 
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Proposal 3 
A long-term strategic plan for information technology in healthcare must be introduced. A spe-
cialized, strong IT Department is required that will develop an integrated operational plan for 
information technology, with a specific timetable of actions and targets, essential for the suc-
cessful implementation of such systems. 
The design, development and implementation of information systems in the healthcare is a long 
and arduous process, because of the peculiarities and the nature of the systems. Specifically, it 
requires the presence of specialists in health information systems, but also in relevant discplines 
(security systems, computer networks, quality, etc.). For this reason the IT Department of the 
hospital must be fully staffed and the application of information technology will not be used 
just to fill some temporary needs, but in a strategic way, and additionally as a key instrument 
for improving the hospital institution. The existence of a help desk for the information system, 
can significantly help in addressing the problems of using an IS, enhancing the degree of ac-
ceptance by the users. 
 
6.6 Elements and Results  
Individuals who participated in the interviews vary in their specialty, their level of education 
and their ages. We find that in general younger people are more familiar with the use of new 
technologies. For example, Junior Doctors who clearly have less experience, are more familiar 
with new technologies, so they are more positive to use information systems in their work in 
contrast with older doctors. 
This shows us clearly that the knowledge of such technologies in health care context in Greece 
is a phenomenon of the last 15-20 or so years. It is clear that the introduction of information 
systems is a fact but its adoption and the functional utilization is not something given. So, alt-
hough the introduction of information systems is essential, this is difficult both from the design 
side as well as from the side of people. 
In their majority, stakeholders claim that information systems helped them in their work. One 
would expect that the proportion of Yes would be bigger but we see that there is a confusion 
about the application and effectiveness of the IS, which may be due to either a lack of infor-
mation or the ineffective education either in non-necessity. In general, however, it is obvious 
that the confluence of new technologies is both necessary and useful. 
In addition, users do not always have the time or knowledge to use the IS. Often consider them 
cumbersome or time-consuming, while some (mostly doctors) believe that their use should be 
made of secretarial staff and not by themselves.  
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Does not always cover their needs and are not trained enough or at all on new technologies. 
Also, sometimes the ICT systems present technical problems and glitches, and there are doubts 
about the security of the system and patients' personal data.  
Finally, the electronic health record, which is an important tool to healthcare, simply does not 
exist.  
The negative rate is disappointing because in a modern society that wants and must respect the 
citizen health care should not only be given but also effective. Electronic folder has contributed 
in this direction, while the non-introduction delays the development, increases the time care 
and generally leads to inefficiency. 
 
 
6.7 SWOT Analysis for electronic health 
Since Greece is facing an ever-increasing healthcare cost and its financial situation is critical, 
structural changes are required aiming to increase efficiency and reduce costs. Trying to study 
multilateral electronic health (e-Health), the use and its efficiency, we should see the strengths, 
weaknesses, opportunities and threats in order to have a complete idea. 
The following table represents the most important features when analyzing electronic health, 
in terms of strengths, weaknesses, opportunities and threats. 
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Table 10: SWOT Analysis on e-Health 
STRENGTHS WEAKNESSES 
access to reliable information for improving 
healthcare coverage  
insufficient education and training of profes-
sionals in healthcare  
broadband Internet usage and high mobile 
penetration  
inadequate information and communication 
with the public  
Opportunity for scientific cooperation/ 
knowledge transfer at transnational level 
insufficient evidence for the usefulness of e-
Health applications 
innovation aiming at savings  lack of infrastructure and lack of investment 
for application development  
action plans on e-Health lack of coding and nomenclature/regulatory 
standards 
 resistance to rules and protocols 
OPPORTUNITIES THREATS 
ageing population  low social desire for acceptance of e-health  
falling prices with the evolution of technology 
and increasing consumerism  
low level of timely adoption and low capacity 
for reform  
businesses (supply of goods and services for 
health care) can give affordable solutions  
low expenditure for research and innova-
tion/major threat due to the economic crisis 
increased knowledge and skills in infor-
mation technology and telecommunications 
bureaucracy and problems of transnational 
cooperation 
 
 
6.8 Epilogue: conclusions and future directions  
In conclusion, we would like to say that hospital “Mpodosakeio” is relatively underdeveloped 
in terms of implementation of information technologies and their adoption, although made pro-
gress and there are initiatives in this direction.  Most of the time, there is a problem of organi-
zation on educational and technical level and success depends on personal knowledge and will-
ingness. Employees conclude that the introduction of ICTs was not organized, but in general 
accept that their work became more efficient by implementing ICT.  
Finally, they consider that there will be great increase of use of information systems in work-
place. However, stakeholders are not necessarily positively predisposed with the future use of 
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information systems in their work and believe that the Administration should invest in the im-
provement and support of such technologies. Also, restrictions that are put on the human re-
sources and are available for the development and support of these systems, are really im-
portant. 
Models that have been validated in corresponding cases abroad for the analysis of stakeholders, 
it is very likely not to adapt to Greek data. Greece needs to learn from good practices from other 
countries, in order the adoption of ICT for healthcare to be successful. Of course, in times of 
economic crisis, steps will be slow because state mechanism can hardly withstand such a ven-
ture that requires significant investment in time and money to implement a comprehensive na-
tional health care system in Greece. Key role plays of course the continuous training of human 
resources and the exploitation of research. 
To ensure the success of an information system, this should be continuously monitored and 
updated to reflect current needs and new technological capabilities. 
 
Traditional structures and practices change and repackage, influencing the way that medical 
care is delivered to patients, creating a challenging environment, which requires new skills and 
competences from stakeholders, not only to survive but also to thrive professionally and to 
manage effectively these changes.  
The following features are interesting and can further improve information technology systems 
and their applications not only in “Mpodosakeio” hospital but in healthcare context in Greece 
in general.  
 Mobiles and medical information systems for physicians and patient manage-
ment 
 Return on investment (ROI) of such investments  
 Productivity and measurement tools 
 Period of adaptability 
 
6.9 Final Remarks  
It is regrettable, that huge sums and endless work hours have been spent on the construction of 
clinical systems, but acceptance by end-users was not what was expected.  Today Greece and 
European countries are facing increased demand for health and social care services, because of 
the ageing population, while at the same time the available budgets remain limited. The vast 
quantities of medical and nursing information, make its management difficult for public author-
ities, while the great scientific specialization of some information systems makes them almost 
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irreplaceable (requiring strong investment in time and money). The development of systems 
and e-health services will contribute to solve these problems. 
Information technology in health sector had always some problems, which were and continue 
to be unique by their nature. Health units usually have several sections, with special features 
and each segment has different solutions in matters of computerization. These solutions are 
dictated by the different, complex and autonomous mode of operation, as well as from special-
ized scientific needs of each unit. 
The use of ICT systems is not panacea. Successful implementation requires proper planning 
which should be based on user requirements and on costs for improving efficiency.  
Academics and professionals recognize the importance of proper and efficient import of infor-
mation systems in hospitals. Numerous studies and research activities that focus on factors of 
successful adoption of an information system have taken place in recent decades. Research 
proposals developed at the end of this case study, clearly show the interactions that govern the 
dynamic nature of hospital information systems, as well as the parameters that drive safely on 
the successful adoption and implementation of new technologies in hospitals. 
Technology Acceptance Model (TAM), could be used and proposed for implementation before 
the adoption of a new information system, but we should be careful since it has undergone great 
criticism as a very simplified presentation of what happens with the systems. Therefore, further 
research is necessary, in order to exploit to the maximum extent the use of this model but also 
to enrich our knowledge on critical success factors of a clinical system. Results of this study 
show that it is advisable to make more research for better and more complete solutions for users 
and provide a springboard for further extraction theory, conclusions and future research in the 
area of health care. Also, it could be conducted a quantitative research for a more comprehen-
sive statistical representation of the subject. 
Some personal conclusions arising from my general preoccupation with the subject and from 
valuable information by a former Deputy Governor of “Mpodosakeio” Hospital is that many 
users, still are not aware that the use of such systems is an integral part of their work and may 
even consider it unnecessary. In particular, with economic crisis plaguing Greece and salary 
reductions, users of information systems in greek hospitals do not have motivation to gain 
knowledge. What is more, older people, for reasons such as resistance to change and because 
they are often negatively biased, believe that ICT will entail more work for them, ignoring that 
will actually reduce the working time and will increase their effectiveness. Also, in order to 
avoid some workload for themselves, they outsource it to others or engage in draft solutions 
(workarounds). All the above, are probably the results of incorrect mentality, that was created 
and developed over the years in hospitals, which are actually a part of the broader public sector 
in Greece. 
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